The modern electronic calculating clocks make possible a new approach to timing rates and events in clinical anaesthesia, particularly the accurate timing of short intervals such as respirator cycles and pulse rates. It also allows alarm reminders for set time intervals.
produced a wide range of electronic watches and clocks. These devices use a very low battery power driving a precision crystal oscillator usually about 30 K hertz, which is then divided into seconds, minutes and hours. Comparing circuits are often provided so that an alarm may be set. These work by comparing the alarm time with the clock time. When the alarm time is the same as the clock time, an alarm, usually an intermittent beep, occurs. The presence of a digital display similar to a calculator means that it is relatively simple to provide both clock and calculator in the same package. Several manufacturers now produce models capable of giving the time and date, acting as a stopwatch, sounding an alarm, and incorporating a basic calculator (Figure 1 ), at a price comparable to a medium priced watch. These devices have made possible a completely different approach to some of the tasks in clinical anaesthesia.
Time requirements in clinical practice are of three types; intervals, either seconds, minutes, or hours, or two types of event timing, either a time duration or a reminder of a particular time. 
REMINDER
The audible alarm may be used to remind that a certain time has elapsed. One common example is a reminder that a tourniquet has been on for an hour. Another is a reminder when a five minute surgical scrub has been completed. In this mode either a countdown to the interval (Casio) or the clock time at the elapsed interval is set. (Canon, Tandy, G.E., and Sharp). The device can then be put in a shirt pocket and when the time has elapsed a soft bleeping alarm sounds. The fact that it can be carried in a pocket is particularly useful as it means the alarm moves around with the anaesthetist and does not have to project its sound across the theatre. If timing a scrub-up, it also means the device is not left on the scrub trough when the scrub has finished. Timing may be as little as one minute or up to 24 hours.
TIMING EVENTS This uses the stopwatch function of the device. Usually the stopwatch measures up to 10 hours in 0.1 sec intervals with excellent reliability of about one part in 26 million or 15 seconds error per month.
A. Duration
Ischaemic clamping times, e.g. in carotid endarterectomy, are commonly noted and this requires only the simple stopwatch function. Once the habit has been developed, other durations may be timed to advantage. It is an excellent idea to allow 5 minutes after injection of a nondepolarizing muscle relaxant before intubation is attempted. The delay in onset of a bolus injection of thiopentone is a good indication of the circulation time. A slow circulation is one sign of heart failure.
B. Intervals
The anaesthetist is probably more concerned with timing intervals than most doctors. During anaesthesia, observation of pulse, respiratory and drip rates are commonplace. Normally these rates are counted for a minute, or a fraction of a minute and multiplied to give a rate per minute. Provided the events are regular, an alternative approach of timing the interval can be used. With slow rates this is not only faster but also more accurate. For example, a drip rate of 5 per minute has an interval of 12 seconds This may be timed by counting events (drips) for one minute by timing the interval between events. In this case timing a single interval (12 seconds) can give the rate with good accuracy.
Anaesthesia and Intensive Care, Vol. IX, No. 1, February, 1981 Six drips, one extra, must be counted for the five intervals. Generally it is satisfactory to time intervals for 5 to 10 seconds, or one interval if it is longer, to achieve an accuracy of better than 5070. The interval can be measured to 0.1 second and thus the potential error is less than 0.2 in 5 seconds, or 4070. If several intervals (N) are timed (T), the calculator can quickly provide the rate by solving the equation
RATE 60xN T
If a single interval is timed, say, respiratory interval is 5.8 seconds, the rate calculation simplifies to 60 . --= 10.3 breaths/mm. 5.8 Often it is practical in counting a pulse, to time eleven beats (ten intervals) and then divide 600 by the result, e.g. 9.6 seconds for 10 intervals 600 -9-= 62.5 beats/min.
.6
For very fast rates, the counting of only about 20 intervals (21 beats) also increases the reliability of the observation as the large counts which would result from counting for the traditional V:z minute increase the risk of miscounting.
